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This experiment examines the effect of feeding an ethanol diet to pregnant rats 
on their offspring. Ethanol has been found to retard fetal growth and alter the 
synthesis and release of a number of growth factors both in humans and 
laboratory animals. In this study, we evaluated the effect of ethanol exposure 
during gestation on the development of the growth hormone system in Sprague- 
Dawley rats. Pregnant rats were either fed an ethanol diet or were pair fed a 
diet equivalent in calories to that consumed by the ethanol mothers. A third 
group of animals was fed ad libitum. Offspring were tested at 1,10, 20, 30, 35, 
and 60 days of age to determine circulating levels of growth hormone. Pituitary 
Growth Hormone content was measured at 30 and 60 days of age. 
Determination of Growth Hormone values was by radioimmunoassay.
Our findings indicate that during early postnatal development circulating Growth 
Hormone levels are depressed in ethanol exposed pups. Around the age of 
puberty (30-35 days) Growth HormoneO levels are either higher or lower than 
normal. By 60 days they are comparable to controls. A similar trend occurs in 
pituitary content of Growth Hormone except that by 60 days of age Growth 
Hormone content is higher than both pair fed and control animals.
This research project is designed to determine if exposure to ethanol 
during fetal development alters the establishment of Growth Hormome secretory 
patterns that may occur during ethanol exposure or later in development. It also 
seeks to determine if there is a gender difference in vulnerability of the Growth 
Hormone system to ethanol during these developmental periods.
Ethanol exerts multiple toxic effects on body growth and metabolism in 
humans. Exposure to high ethanol levels during gestation frequently results in 
growth retardation. In some cases, impaired growth is associated with neural 
disorders and physical deformities in a complex condition known as Fetal 
Alcohol Syndrome. However, even moderate ethanol levels may impair growth.
W  Both rats and mice maintained on an ethanol diet during pregnancy bare growth
retarded offspring (Mauceri 1993).
It is generally accepted that fetal growth in several mammalian species is 
predominately pituitary independent (Cooke 1983). In some studies, 
decapitation of fetal rats and rabbits failed to affect somatic growth (Cooke 
1983). In addition, human infants born with absent pituitary function or isolated 
Growth Hormone deficiency have been reported by several investigators to have 
normal birth weights. In contrast, after the neonatal and infancy period, 
abnormal pituitary function is marked by delays in somatic growth, as is seen in 
patients with panhypopituitarism or isolated Growth Hormone deficiency (Cooke 
1983).
3
Investigations of the role of hormones in regulative growth in neonatal 
mammals has yielded contradictory results. In some mammalian species, 
pituitary function is responsible and necessary for only a portion («50%) of 
somatic growth (Glasscock 1990). Despite the studies on neonatal rats, several 
questions regarding pituitary control of growth during this time period remain to 
be answered.
Exposure to ethanol during gestation causes an alteration in the 
regulation of secretion of Growth Hormone in the developing pups. A single 
dose of ethanol given to pups postnatally also caused a marked decline in 
serum Growth Hormone levels demonstrating that in the developing pup ethanol 
w  can interfere acutely with Growth Hormone release (Thadani 1979).
Methods
Study Subjects and Colony maintenance.
Adult Sprague-Dawley rats (derived from animals purchased from 
Holtzman Laboratories, Madison, Wl and bred in our animal facility) were 
maintained under conditions of controlled lighting and temperature (lights on 
from 0600-1800 h: 24°C) with free access to rat chow (Wayne Pet Food 
Division, Chicago, IL) and water.
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Feeding conditions
Male and female rats were housed together for breeding. Pregnancy was 
confirmed by the appearance of a vaginal plug. The day that the plug appeared 
was considered day 0 of gestation. Pregnant rats were divided into three groups 
on day 1 of gestation: ethanol rats, pair-fed rats, and control rats. Control rats 
were maintained on an ad libitum diet of standard rat chow. Ethanol group 
receive (6% v/v) ethanol in liquid diet (Bio Serv, French Town, N.J.). The 
pregnant rat is introduced to the ethanol diet over a period of three days and is 
maintained on the diet until day 20 of gestation. The pair-fed group received the 
same amount of an isocaloric liquid diet (without ethanol) as the ethanol rat 
W  consumed. Pair-fed rats were used to measure any physiological changes due
to a decrease in caloric intake. Sprague-Dawley rats were housed at Northern 
Illinois University’s Montgomery animal facilities individually in breeding cages 
with access to water and were fed with the appropriate diet.
Cross-fostering consisted of some pups born to ethanol mothers and 
exchanged with control mothers at birth to ensure that the ethanol mothers 
would not eat the newly born rats.
w
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Pituitary GROWTH HORMONE Extraction
Pituitaries were frozen at -80°C and then homogenized it in 0.5ml of 0.01 
NaOH and centrifuged at 3000g at 4°C for 15 minutes. After centrifuging, the 
supernatant was collected and the pellet was reextracted. The supernatants 
from both extractions were combined. 175 pi of Growth Hormone buffer was 
added to 25pl of the supernatant. To determine the amount of Growth hormone 
in pituitary and plasma samples, they were assayed by radioimmunoassay which 
is a method to detect measurements by combining the immune reaction with the 
high sensitivity of radioisotope detection.
^  Radioimmunoassay
Growth Hormone was assayed with a double antibody percipitation using 
the material supplied by NIADDK. Growth Hormone is iodinated by the 
chloramine T method and separated of a G50 sephadex column.
Concentrations are expressed in terms of RP-2 standard. The assay range is 
between 0.05 ng and 25 ng/ per assay tube. The interassay variability is 8%.
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Protein Analysis
BSA(0-20pg) and 10 ml of saline/ 0.01 NaOH mixture, and distilled water 
were used to make the standard curve. Then 10 pi of pituitary Growth Hormone 
extract sample and distilled water were dyed and measured in 
sprectrophotometer(wavelength measured at 595).
Statistics
Presentation of the above data was developed with the SPSS for MS 
Windows Release 6.1. Comparisons between Gender, Age, and Diet was 
analyzed by ANOVA, Student-Newman-Keuls as an ad hoc test used to compare 
values within specific groups.
Results
Pituitary growth hormone content expressed in terms of mg protein was 
slightly but not significantly reduced in 30 day old ethanol pups compared to pair 
fed and ad libitum fed controls (FIGURE 1). However, in pituitaries from both 
males and females, the content of Growth Hormone was significantly higher in 
ethanol exposed animals compared to controls at 60 days of age (FIGURE 2 and 
3). In statistics combining both male and females (FIGURE 1) and in data 
evaluated by gender (FIGURE 2 and 3) there is a significant diet x age 
interaction.
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Growth hormone in blood plasma is high at birth (day 1), is low between 
1 0 -3 5  days and increases again by 60 days in control animals (FIGURE 4, 5, 
6). Growth Hormone in 1 day old ethanol males is lower than in age matched 
control males (FIGURE 5). Comparitively in females 1 day old, there is a slight 
decrease in the Growth Hormone due to the ethanol diet when compared with 
control diet females as shown in FIGURE 6.
Discussion
w  Three way interaction of the pituitary Growth Hormone per protein is not
significant because males and females are affected by ethanol in a similar 
manner. However, when each group ( male group and female group) are 
compared separately one notes significance in the analysis of diet and age. 
According to these results, there is no gender difference in the response to 
pituitary Growth Hormone to ethanol.
The results indicate that circulating Growth Hormone levels tend to be 
more effected by ethanol in one day old males compared to their female 
counterparts. Therefore, a possible conclusion may be that the even though, in 
the ethanol 1 day old males, Growth Hormone is efficiently produced in the 
pituitary, it may not be released. Ethanol exposure disrupts the physiology of
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every organ either directly or by its metabolites via secondary effects and 
decreases birth weight and diminishes growth potential postnatally. Despite the 
reduced growth rate of ethanol rats, Growth Hormone levels are above normal in 
relation to protein in the pituitary. Levels of plasma Growth Hormone is effected 
by ethanol differently at different stages of development. Levels are higher at 35 
days and lower at 1 and 60 days compared to controls. However, in pair-fed 60 
day old male and female pups, levels are lower than those found in both ethanol 
and control pups. This may be due to a change in physiology that promotes 
survival instead of growth during stress.
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